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From:
To:

-TN(/yv\t nq
C o"t I oooL

"Byars, John" <JByars@archcoal.com), "Hedberg, Wayne" <waynehedberg@utah.gov>, "Fluke, Steve"
<stevefluke@utah.gov>, "Hess, Pete" <petehess@utah.gov>, <twlloyd@fs.fed.us),
<mnyman@fs.fed.us), <James_Kohler@blm.gov>, <sperkes@blm.gov>, <steve_rigby@blm.gov>

"Davis, Mike" <MDavis@archcoal.com> -u'-s lc e 5 f 3

"May, Ken" <KMay@archcoal.coffi ), "Hansen, Chris" <CHansen@archcoal.com>,

71171200612:34:57 PM
Sufco North Water Spring Plan

Date:
Subject:

Attached is a scanned copy of the Sufco Permit Modification for an
investigation plan for the Pines 105, 310, 311 and Joes Mill Pond spring
areas. This scanned copy is being emailed out to help everyone start
reviewing the plan. Sufco will mail out the hard copies of the permit
modification as soon as we can make other arrangements

to get the DOGM Form C1 notarized since one of our two notarizes is off
recovering from surgery and the other one is on vacation.

Sufco would llke to start as soon as possible and the prospective
driller has indicated he could start on the 31st but if we miss that
week, then we would need to wait until the 14th. Sufco will be mining
past the North Water Pines 105 spring area the middle of August and the
Pines 310 & 311 spring area the first part of September. lf we want to
collect meaningful data the drilling needs to be done before the middle
of August.

Please review and approve this amendment as soon as possible. lf you
have any questions or need additional information, please contact Chris
Hansen at (435) 448-2669 or me at (435) 286-4421.

Thanks,

Mike Davis

********** Email Disclaimer **********

The information contained in this e-mail, and in any
accompanying documents, may constitute confidential and/or
legally privileged information. The information is intended only
for use by the designated recipient. lf you are not the intended
recipient (or responsible for delivery of the message to the
intended recipient), you are hereby notified that any dissemination,
distribution, copying, or other use of, or taking of any action in
reliance on this e-mail is strictly prohibited. lf you have received
this e-mail communication in error, please notify the sender
immediately and delete the message from your system.



Ken May, General Manager
397South 8fi1West
Salina, UT 8465'4
(435) 28e44ql - otlice
(435) 285449$ FaxASubeldbry of Ardr $Jesteln Ellumlnoue Groun LLG.

Jufy 17, zQOo

D. Wayne Hedberg
Permit Supervisor
Utah Goal Regulatory Program
Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
P. O. Box 145801
Salt Lake City, Utah 84114-5801

Re: Permit Modification to lnclude an Investigation Plan for the Pines 105,310, 311
and Joes Mill Pond Spring Areas, Canyon Fuel Company, LLC, SUFCO Mine
clo411002

Dear Wayne:

Please find enclosed with this letter eight copies of a permit modification to include an
investigation plan for the Pines 105, 310, 311 and Joes Mill Pond spring areas and
modification to the plan's water monitoring schedule to include the monitoring of the
Pines 310 and 311 springs. This submittal is being made in part to satisfy the
requirernents of the May 22, 2006 Findings of Material Damage letter fonruarded to
Sufco.

Please note the permit modification includes inforrnation regarding reporting the results
of the investigation and monitoring of the water levels within the completed piezometers
and wells. The data collected from the investigation will be used to make
determinations if this proposed project is adequate to formulate final mitigation plans for
the spring areas or if more investigation will be necessary in the early summer oI 20A7.
Sufco will submit a report detailing the results of the investigation and water rnonitoring
by the end of January 2007, At that time, we will request a meeting with the Division to
discuss the results and the future plans and schedule for mitigation of the spring sites.

lf you have any questions or need additional information, please contact Chris Hansen
at (435) 448-2669 or Mike Davis at (435) 286-4421.



Permit Supervisor
Utah Coal Regulatory Program
July 17,2006
Page2

Sincerely,
CANYON FUEL COMPANY LLC
SUFCO Mine

General Manager

Encl.

KEM/MLD:kb

cc: DOGM Price Otfice
Tom Lloyd - Manti-LaSal National Forest
DOGM Correspondence File

sufpub\govt2006\dogmmrpNorth Water Mitigation.ltr.doc



APPLICATION FOR COAL PERMIT PROCESSING

Permit Change ffi New Permit fJ Renewal fl Exploration fl Bond Release fl Transfer !

Permittee: CAI'{YON FUEL COMPANY LLC
Mine: SUFCO MINE PermitNumber: Cl04Il002
fitle: North Water Sprine Plan

I vesXno t .
fl voXno z.
E vo Elmo 3.
EYesEwo 4.
I Yes ElNo s.
fl vo ElNo 6.
fl y"s El No 7.
nyoXNo 8 .
fl Yet X No e.
fl vo I No ro.

! Yes El tqo u.
fl Yes E No 12.
R2P2)
il ves X No 13.
ElYes flNo 14.
fl Yes ElNo ls.
E Yes E No t6.
I Yes El No 17.
fi Yes E No 18.
El yes flNo te.
I Yes EXNo zo.
I ves X No zr.
I ves E No zz.
fl Yes [l No 23.

Description, lnclude reason for application and timing rcquired to implement:

Need approval as soon as possible to implement this plan end of July or first part of August.

Ingtrucdons! ff ),ou amwcf, yes lo any of the frst eight (gray) qucstions, this application may require Public Noticc publication,

Change in the size of the Permit Area? Acres; Disturbed Area: fl increase I decrease.
Is the application submitted as a result of a Division Order? DO# _
Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
Does the application include operations in hydrologic basins other than as currently approved?
Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
Does the application require or include public notice publication?
Does the application require or include ownership, control, right-of-entry, or compliance information?
h proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
Is the application submitted as a result of a Violation? NOV # _
Is the application submitted as a result of other laws or regulations or policies?
Erplainz

Does the application affect the surface landowner or change the post mining land use?
Does the application require or include underground design or mine sequence and timing? (Modification of

Does the application require or include collection and reporting of any baseline information?
Could the application have any effect on wildlife or vegetation outside the current disturbed uea?
Does the application require or include soil removal, storage or placement?
Does the application require or include vegetation monitoring, removal or revegetation activities?
Does the application require or include conshuction, modification, or removal of surface facilities?
Does the application require or include water monitoring, sediment or drainage control measures?
Does the application require or include certified designs, maps or calculation?
Does the application require or include subsidence conrol or monitoring?
Have reclamation costs for bonding been provided?
Does the application involve a perennial stream, a stream buffer zone or dischalges to a stream?
Does the application affect permits issued by other agencies or permits issued to other entities?

Please attach four (4) review coples of the application If the mlne is on or aqiac€nt to For€st Service lanrl please submit flve
(5) oopies, thtttk yor'. Ghcsc !urd.6 includ.a copyfo.thc Pricc HcH Officc)

For Offrce Use Only: Assigned Tracking I Received by Oil, Gas & Mining
Number:

Form DOGM- Cl (Revised March l2,2MZ)

I hcrchy crcti$ tbrt I ao e .lspoosibh official of lb! app[cant ed S.t th! infdl|rd@ cdlrilcd itr dfs ryplicatid ls tr6 |ad cofiict to tho b€sr of my iufonmtion
rd bclicf in all ltsp€cts widr 6c hw! ofubh iD &ftrcrcc to booditor|ns, urdcrEtilgE, lDd oblig.ti@, horci!.

Subscribsd and sworn to befor€ me this day of ,2O-.

Sign Name, Position, Date

Notary Public
My commission Expires:
Attest: Statc of

,20-)
I ) ss:

County of



APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Permittee: CAI.IYON FUEL COMPANY LLC
Mine: SUFCO MINE Permit Number: A04V022
Title: North Water Sprine Plan

Provid€ a d€rrilod listing of all changos o tbo Mining ard Rcclamation Plan, which is ltquirtd as a rcsult of this proposcd pcrmit
application. Indiyidually list atl map's and drawings ttat are add€4 roplaced, or r€moved fiom thc plan, Inchdc chsngps !o thc table
of contents, scction of the plan, or othcr infonnation as needcd to spocifca[y locate, idontify and rcvisc the existing Mining ard
Reclamrtion Plan. Includc pagc, ecction and drawing number as part ofthc alcscription.

DESCRTPTION OF MAB THKT, OR MATERIAL TO BE CI{ANGED
Replace pages 7-vii, 742,743 and 7-51F in Chapter 7, Volume 2 of MRP.D aoo

El nao
flnoo
EI nao
fl aaa
E noa
flaoo
fl euo
D aoa
fl nac
I noo
I eaa
fl aaa
fl noa
fl e,aa
E noa
fl noo
fl naa
fl eao
[] nao
E nao
n eaa
I aao

E Replace

flReplace
fil Replace

I Replace

I Replace

I Replace

D Replace

fl Replace

I Reptace

I Replace

flReplace
I Replace

I Replace

flReplace
flReplace
flReplace
flReplace
! Replace

flReplace
I Replace

flReplace
! Replace

flReplace

I Remove

I Remove

I Remove

il Remove

I Remove

flRemove
D Remove

! Remove

I Remove

flRemove
flRemove
n Remove

flRemove
I Remove

! Remove

f] Remove

D Remove

I Remove

E Remov"

flRemove

il Remove

I Remove

D Remove

Add new pages 7-5lG and 7-5lH in Chapter 7, Volume 2 of MRP.

Plate 7-3 inChapter 7, Volume 2 of MRP.

Add New Appendix 7-Z?inVolunp 1l of MRP.

Any other spedflc or spectal instrucdon requlred for lnsertlon of thb proposal lnto tte I Recelved by Olt, Gac & Mining
Mining and Reclamation Plan.

Fonn DOGM - C2 (RevisedMarch n,n02,



Canyon Fuel Company, LLC Mining and Beclamation Plan
SUFCO Mine Decemher 20, 1991 (n 07/06)

LIST OF APPENDIGE$ (Continued)
(Appendices appear in Volumes I and 10)

Appendix

7-2O lnvestigation of $udace and Groundwater Systems in the SIT|A Muddy Tract Area, Sevier
County, Utah: Probable Hydrologic Consequencss of Coal Mining in the SITLA MuddyTract
and Recommendations for Surface and Groundwater Monitoring

7-21 Muddy Tract Hydrologic Baseline Data (lncludes SITLA Tract baseline data)

7-*2 Investigatisn Plan tur $prings Fine* 1CI5, Joes Mill Pond, Pines 310, and 311

7-vii



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Fleclamation Plan
December 20, 1991 (R 07/06)

$pringp

suFco 001
SUFCO O4T

suFco 057A
SUFCO OB9

GW-13

GW.2O

GW.21

Pines 100

Pines 105

Pines 206

Pines 209

Pines 212

Pines 214

Pines 218

Pines 303

Flne* 810

Pines fit 1

Link Portal-West

Link Portal-East

M-SFO1

M-SP02

M€P08

M.SPIg

M"SP39

M-SP53

TABLE 7-2 (Continued)

Water Monitoring Prograrn

Prpto_cpl
D,3

D,4

D,3

E,3

D,3

D,5

D,3

D,4

D,3

D,5

D,5

D,5

D,5

D,3

D,3

D,7

n,?
D,4

D,4

D,3

D,3

D,3

D,3

D,S

D,3

Comnpnts
Bfackhawk Formation

Star Point Sandstone

North Horn Formation

Castlegate Sandstone

North Hom Formation

Castlegate Sandstone

Castlegate $andstone

Castlegate Sandstone

Castlegate Sandstone

Blackhawk Formation

Blackhawk Formation

Blackhawk Formation

Blackhawk Formation

castlegate sandstone

Blackhawk Formation

*astlegate $andstone

*a*tlegats $andston*

Link Canyon Portal

Link Ganyon Podal

Price River Formation

Price River Formation

North Horn Formatinn

Price River Formation

Price Fllver Formation

North Horn Fornnation

7-42



Canyon Fuel Company, LLC
SUFCO Mine

TABLE 7-3

Fleld and Laborfrtory Moasurement Protocol

Water level and flow measurements

Monitoring well: quarterly water level measurernent

Monitoring well: annual water level measurement (3rd quarte$

Stream; quarterly discharge measurements

Spring: quarterly discharge measurements

Spring Pool: quarterly water level measurement

Mining and Reclamation Plan
December20, 1991 (R 07/06)

A

B

c
D

E

F

G

Stream:

$tream:

weekly measurements in 1999 June througlr October, thereafter monthly

July through October

identifu perennial portion of stream on or near October 1 of each year.

Water quality

1

2

3

4

5

Stream; quarterly surface water quality field measurements

Strearn: quarterly surface water quality operational laboratory measurements

$pring: quarterly groundwater quality field measurements

Spring: quarlerly groundwater quality operational laboratory measurements

Spring: groundwater quality operational laboratory measurements quarterly tor two (2)

years, then reverting to quafierly water quality field measurements

Stream: flow measurements only, no water quality samples required.

$prfng: initi*lfy ground water fietd ms&$ursments June *ffiS thruugh *efierfiber 0SSS es

*messlhf* tfisn quartorty g roundwat*r f i eld r$l&&$ursrfl ants ther#f,ftsr.

6

v

7-43



Ganyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December 20, 19$1 (R 07116l

A copy of the October 2003 "Monitoring and Mitigation Flan for Mining Under the East Fork of Box

Canyon" prepared bythe Division and reviewed and aceepted bythe Forest with some modifications

has been included in Appendix 3-1 0. The preceding paragraphs have been prepared based on this

plan. $ufco will meet all of the monitoring and mitigation responsibilities described in the plan as it

pertains to the undermining of the East Fork of Box Canyon.

$pringe Fines $1 S and Fines 3'l 1 , loeatsd in the ea$tfsrk {North V\lator Furki of the $est Fork of Box

Cany*n, w&t's edded to the watsr rnonitoring list in ,.lufy A0SS. Initially, theue sprimg* have been

rnonitore# ffisnthly oinc6 June ?Sff$ and will continue to be rnonit$red monthly t*ruugh ffiesemher
gmfr, #r a$ sccps*ibl*, forfiefd water quality pararreters and flow. After Secsmberf;0ffS, lhoee p.itee

willbernsnitnredonaquarterlybasisfortieldwaterqualityandflqw. TheflowtromPinsnSlffsprtng

arsa is measured at a print where the mnjrrity of the aprirrg arefi flsw es*lesce into n ch*nnel a few

hundred fest nsrth and we*t af the initial *pring discharg€ area. Fiel# water quality param*ters are

rtlsnitcr*d at sns nf the points where gr**nd w&tsr is discharging fr*m the Sastlesat* $andstons"

Fin*e $1 1 is nru*nit*red at the wsetsrn nrost pnint o{ where grnr.xnd wster is diecharging frnm the

sutsrsp in this spring &rsffi.

Sinmp .l,Fff.,*jpepl*t$".P.p"n"d,3tffie$ fiJ #*a$Is{.Pinw"St.lj.nvg*tiggfi*{}

The Flnes 1S$ *nd Jsem Mil! F*nd eprings w#rs urudernrined duringthe wintenof SSSS-*S0S *s $ufc*

s*ms$sd mal fr*r'm pan*! $LPtr. ln the *pring *f fiOSS, Sufcs di ccversd surfac* diechsrge o{ grcund

we?*r mt these l**afi*ns epp€ersd ts h*ve **ased as the srea was subsided- Th6 #ivisisn s*n*$uded

thmt Suf** l'r*d csu$ed rnmtprtatr dsmaff* te the *prin$ flrea$ and required ths rni*w t* pr*pars srud

suthmitaplant*rest*r-ethesprinsareas. Initlally,$ufcohauledsufficientwstertclivest*c{{inthearsa

t* r*pin** th*t whlefr $ms l*st when tl"rs springs *toppad flcwlng at the surfac*" In July, $ufen

s*hrnitted m plan to invsntlgate tl-le effected spring aree$ and n espy af the *nvewtigetion pi*n i*

$n*tudmd in Appendix 7-#f.

The purppss *f t*:* investigmti*n prcposed is thre#-f*ld;

7-51F



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclarnation Plan
December 20, 1991 (R 07/06)

Fstprnnine if gr*und wat*r diucherga in the ftrea of Pines 1frS End Jo** Milt Fond

xprings ssntinu* ts diecharss ts the alluvium;

Monitor and evaluate the *ffeuts of mining sn the surfacs and subsurfa*e watsr in the

Pines StrCI and Pine* $11 nprlng arses;6nd

fietarmine ths pototttixl for cornpl*ting and operating ground wat&r $16ll$ in the tpring

frr*&s an pari *f the spring site mitigatisn activities.

Th* piezameterpAffetls e*mpleted *.$ Fert of this Braiect will be msnitorps on a bi-weekly bnsie

thr*ugtt ilec*mber #*fifi fir a$ aucessihle. Tran*ducers with data foggers wlfl be piaced in ssvar*l

af the pierameters t* record data eR s rfisrs cantinuaus basis" The rnonitoring frequency of the
piexometanslwells after Fecember ?0SS w*fi be deperrdant upsn th* rezu$t* *f the drllling inv'**tlgalion

and the impacts to springs Fines 310, $1 t , 1 S$- end the Joes [4ill Pnnd of rnining ths SLFH panel in

the fall nnd winter af PS*$.

A report detai{ing the resuit* sf th* drifilng and pierometo# wett instaltati*n and **rnpl*tion will he

s#bmitt*d t* th* Sivision by ths *n# of ffstoher 2SSS. Wster lsvsl dsta *sllsc{ed from th*

Fi#Hornstsr#,ursNls wltt he rep*rted t* th* Sivlsicn *lsstronicallywitfrin tws weeks st ths end cf saeh

ths nn<lnth through ffie*emher *0fiS" Th* ffiivisi*n will s!s* he notltied withi* three day* via e*mail sr

tefeph*ne nf signifi*ant changea to grnund water elsvatians ln Pines S10, 311 , t*S spring araes a$

the SLFffi lcnglvel! pnnel is rfiined. A report compilirrg the water levsl data and int*rBrstfitisn rf ths

dsfm will bs *uhmitted to ths Slvisicn by the end *f January A0O?.

ffia**d sn ths tin$ing* sf the inve*tigntien, $uf** wil! eubmit ta the Slvieinn eith*r ndditipnal BI*na {it
water ie n*t t*und in the Fines 10S and Jces Mill Pond &rs*, additinnal bedrs*fi drilling nray be

r*quir*dtn losate a suitabts $ourse of gr*und wat*r) cra final plan fur r*itigation cf ths effected epring

&l'6&,$.

7.3.1.3 Acid- and Toxic-Forming illlaterials

Flesults of monltoring of mine discharge, surface, and groundwater, indicate that no impactto these

waters from acid- and toxic-forming materials has been found in the perrnit and adjacent areas

($ection 7.2.8.3). Pdrameters defining acid- and toxic-forming materials continue to be monitored as

ft
4 .

3,

7-51G



Canyon Fuel Company, LLC
SUFCO Mine

Mining and Reclamation Plan
December20, 1991 (n 07/06)

described in Volume 3 of this M&RP. In the event that acid- or toxic-forming materials are identif ied,

they will be disposed of in the waste rock disposal area. The treatment of these materials will be

handled as indicated in Volume 3 of this M&RP.

' 7.3.1.4 Transfer of Wells

Before final release of bond, exploration or monitoring wefls will be sealed in a safe and

environmentally sound manner in accordance with R645-301-631 , R&5-301-738, and R645-301-765.

Ownershipof wellswillbetransferredonlywithpriorapprovaloftheUDOGM. Theconditionsof such

atransferwillcomplywithStateandlocallaws. SUFCOwillremainresponsibleforthemanagement

of the well until bond release in accordancewith RM5-301-529, R645-301-551 , R645-301-631 , R645-

301 -738, and R645-301 -765.

7.3.1,5 Discharges

7-51H



APPENDIX 7.22

Investigation Plan for Springs Pines 105,
Joes Mill Pond, Pines 310, and 31 1



INVESTIGATION PLAN FOR
SPRINGS PINES 105, JOES MILL POND,

PINES 310, AND 311

Introduction

Spring Pines 105 is focated in the southeast quarter of Section 11, Township 21 South,
Range 5 East and Joes Mill Pond spring is located in the northeast quarter of Section
14, Township 21 South, Flange 5 East (Figure 1). These springs, which have historically
been utilized by livestock and wildlife, were undermined in the Winter of 2005-2006 as
the Sufco mine advanced the longwall in panel 5 Left Pines East (SLPE). Subsequent to
undermining, discharge to the surface from the two springs ceased.

Sufco plans to undermine and/or mine within the vicinity of two additional springs, Pines
310 and 31 1, while advancing the longwall in panel 6 Left Pines East (6LPE) in the Fall
of 2006 (Figure 1.). These two springs are located in the southeast quarter of Section
1 1 , Township 21 South, Range 5 East in the same tributary to the East Fork of Box
Canyon as Pines 1 05. Pines 310 actually consists of two springs; one located at the
contact of the Castlegate Sandstone and the alluvial fill and the other is located higher
on the hill to the east and issues frorn within the sandstone.

The purpbse of this investigation is three-fold:

1 . Determine if ground water at Pines 105 and Joes Mill Pond springs continues to
discharge to the alluvium;

Monitor and evaluate the impacts of mining on the surface and subsurface water
in the Pines 310 and 31 1 spring areas; and

Determine the potential for completing and operating ground water wells as a
mitigation tool in these areas.

A drilling and monitoring program is proposed as part of this investigation to make the
determinations and evaluations as listed above. As part of the drilling program, several
auger holes are proposed to be advanced in the alluvium in the spring areas and most
will be completed as piezometers and/or ground water wells. Data collected from these
piezometers/wells will be used in determining whether additional, rnore intensive
investigative measures are needed to mitigate mining impacts. Additionally, if water is
found to still be present in the shallow alluvium, Information from the wells will be used to
determine the types of mitigation that could be employed to return the water to the
surface.

Dril li no a nd P iezomete rAN-ell I n4gllalio n f fo,,g r,am

Pines 105 Area

A low-impact, tractor-mounted auger rig will be used to drill up to15 vertical holes in the
alluviurn in the area of Pines 105 (Figure 2). Hollow-stem augers with an eight-inch O.D.
will be used to drill the holes. Approximately six auger holes will be drilled parallel to the

2.

3.



Investigation Plan
Pines 105, 310, 31 1, and Joes Mill Pond
Page 2

Sufco Mine
Jufy 17,2AA6

axis of the channel within the bottom of the canyon (Figure 3). Five of the six holes will
be located in close proximity to the fenced spring area while the sixth hole will be drilled
several hundred feet downstream of the tenced area. Additionally, two lines of two holes
each will be drilled perpendicular to th6 line of six holes (Figure 3). lf water is
encountered in the alluvium in the spring area, the majority of the holes will be
completed as piezometers using one-inch LD. PVC casing with an appropriate length of
PVC 0.010 slotted screen. Where possible, a filter pack consisting of 10€0 silica sand
or equivalent will be placed through the screened interval of the hole and to a point at
least 6-inches above the screened interval. A bentonite seal will then be placed from the
top of the filter pack to within 12-inches of the ground surface. The PVC piezometer will
be cut-otf approximately 12-inches above the ground surface and a surface casing
consisting of four-inch O.D. PVC pipe will be hydraulically pushed into the ground
around the piezometer. A locking cap will be placed on top of the surface casing.

One to two of the drill holes may be completed as four-inch diarneter wells completed
using PVC pipe and similar screen and filter pack sizes as the completed piezometers.
The presence or amount of water present in the alluvium will dictate whether any of the
holes are cornpleted as wells. The wells will be completed using approximately six-inch
O.D. steel surface casing hydraulically pushed into the ground outside the well casing.
A concrete pad with approximate dimensions of 12-inches square by six-inches thick will
be poured to hold the surface casing in place. A locking cap witl be used to secure the
well from vandalism. The completed wells will extend two to three feet above ground
surface.

One to three of the drill hole locations may consist of two piezometers completed within
close proximity to each other. One of the piezometers will be completed within the upper
few feet of the ground water column and the other will be completed near the base of the
alluvium within the ground water column. The purpose of these "twined" piezometers is
to determine if the groundwater, it present, exhibits an upward or downward flow
gradient or if perched groundwater conditions are present.

Additional holes may be drilled in the spring area if the results of the field investigation
indicate more information is needed and can be obtained to further characterize the
current ground water conditions.

Joes Mill Pond

At least three drill holes will be completed in the Joes Mill Pond area (Figure 4). One will
be located immediately adjacent to the seep area located on the south side of the valley
and the second will be located closer to the center of the canyon floor and the pond
area. A third drill hole will be located a short distance downstream of the pond
embankment. lf water is encountered in these holes, at least two of the three will be
completed as piezometers and the third may be completed as a well. The completion
techniques employed will be similar to those described above for the piezometers and
wells in the Pines 105 area. lf water is present and it is deemed feasible or necessary
while in the field, a fourth hole may be drilled and completed as a "twin" to one of the
piezometers to determine if the ground water encountered exhibits an upward or
downward gradient or if perched groundwater conditions are present.



Investigation Plan
Pines 105, 310, 31 1, and Joes Mill Pond
Page 3

Pines 310 and 31 1 Area

Sufco Mine
Jufy 17,2A06

Approxirnately 17 holes may be drilled in the Pines 310 and 311 spring area. At least
seven holes will be drilled and completed as piezometers in a line parallel to the axis of
the channel in the canyon bottom extending from a point several hundred feet upstream
of the Pines 310 spring to a point a few hundred feet downstream of the Pines 31 1
spring (Figure 3). At least two lines of holes with two holes each will be drilled and
completed as piezometers perpendicular to the axis o{ the seven holes as illustrated on
Figure 3. Additionally, one set each of 'ltwinned" piezometers will be completed in the
alluvium within close proximity of the spring discharge locations. A third 'qtwinned"

location may be completed at one of the piezometer locations between the two springs.
As many as two of the drill hole locations may be completed as wells for potential future
use in site mitigation. The completion techniques for piezometers and wells will be
simifar to those employed at Pines 105 and the Joes Mifl Pond area.

Proposed accesses to the tributary canyons of the East Fork of Box Canyon in which the
spring areas are located are illustrated on Figure 1. Two potential routes are proposed
to access the Pines 105 and 310/31 1 spring areas, Both routes would require the auger
rig to leave existing roads to access the bofiom of the canyon. Minor amounts of dead
fall would need to be moved or cut to allow passage of the rig. Assuming no equipment
failures, the number of trips required by the rig on either of these access trail should be
limited to two trips in and out. Access to the Joes Mill Pond area would be accomplished
by using existing Forest Roads.

Upon completion of the drilling program, all of the drill sites and completed
piezometers/wells wilf be surveyed for elevation and focation. The tops of the casing will
be surveyed for elevation and the surveyed point marked so that point can be used to
determine the elevation of the water measured in the piezometer/well.

Monitorino Plan

The monitoring plan for each of the three spring sites will be dependent upon the results
of the drilling and piezometer/well completion actMties. Up to 12 transducer/dataloggers
may be installed in the piezometers/wells and set to automatically record electronic
water level data at appropriate time intervals. A determination of how many and which
piezometer/wells will be electronically monitored will be dependent upon the results of
the drilling. lf no water is encountered in the Pines 105 and/orJoes Mill Pond area,
there may be no need for immediate placement of transducers in any of the holes.
Assuming water is present at these locations, up to three transducers with data loggers
could be installed in piezometers/wells at Pines 105 and two at the Joes Mill Pond
location. Approximately seven transducer/dataloggers may be installed in the
piezometers/wells in the Pines 310 and 31 1 area. Four of the devices will be placed in
the'twinned" holes located adjacent to the two bedrock/alluvial springs. The remaining
three may be placed in selected piezometers completed in the alfuvium parallel to the
channel axis.

The electronic whter level data will be downloaded from the dataloggers bi-monthly
through November 2006 or for as long as wells are safely accessible. Water levels in
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the piezometerVwells without transducers will be measured on the same bi-monthly
schedule and for the same duration. lf feasible, the transducers will remain in-place
through the winter and the data loggers downloaded when safely accessible in the
Spring of 2OO7. Funher monitoring needs or the need for a monitoring plan change will
be assessed at that time.

Reclamation of PiezometersAA/ells and Access Routes

Sufco anticipates leaving the piezometers in place for at least 2 years. The actual length
of time the piezometers are in-place will be dependent upon the presence or absence of
water and the type of mitigation required at the sites. The piezometers could be left in
place several years after mitigation construction is completed to determine the
etfectiveness of the mitigation techniques, Of course, if the wells are part of the
mitigation process, they may remain in-place indefinitely.

When the piezometers are deemed to no longer be needed, they will be abandoned
using one of two methods. The PVC casing will either be pulled from the ground using a
portable jack and the remaining hole baclcfilled with grout, or the PVC will be backfilled
with a neat cement grout to within one-foot of the ground surface. The PVC will then be
cutotf and the remaining hole filled with native soils. The wells will be abandoned by
filling the casing with a neat cement grout to within one foot of the ground surface and
cutting the well casing off at that elevation. The concrete surface pad will be removed
and the remaining hole backfilled and compacted with native soils. All remaining surface
casing associated with both the piezometers and wells will be removed from the area.

The access trails used by the auger rig will be reclaimed where necessary by hand
raking to refill any ruts or trenches created by the rig tires. lt is assumed this will only
occur in sandy areas of the canyon slopes or within soft areas in the spring areas. To
combat the potential for deep rutting in the canyon bottoms in wet areas, plywood or
other suitable materials may be used as temporary matting. This material will be
removed from the area as soon as drilling is complete.

Analysis and R,qportins

Water level data oollected from the completed piezometers and wells will be compiled
and reduced to elevation above mean sea level. The elevation data will be used to
determine groundwater surface gradients, flow directions, and impacts, if any, to the
groundwater as the 6LPE panel is mined in the fall of 2006 and subsequent subsidence.
Soils data obtained during the drilling process will be used to evaluate the physical
characteristics of the alluvium, such as composition, compaction, thickness, etc.
Additionally, if feasible, slug tests or pumping tests may be conducted on completed
wells to determine the hydraulic conductivity of the sediments.

The water level data, soils data, and hydraulic conductivity data will be used to
determine the mitigation measures that may be employed in the spring areas or to
determine if additional drilling work is needed to determine the best mitigation measures.
A report detailinQ the results of the drilling and piezometer/well installation and
completion will be submitted to the Utah Division of Oil, Gas and Mining by the end of
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October 2006. Water level data collected from the piezometers/wells will be reported to
the Division electronically within two weeks after the end of each month through
December of 2006. The Division will also be notified within three days via e-rnail or
telephone conversation/message of significant changes to ground water elevations in
the Pines 310, 31 1 and 105 spring areas as the longwall moves under the area during
the Falt of 2006. A report compiling the water level data and interpretation of the data
will be submitted to the Division by the end of January 2007.
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Figure 1 Locations of springs and longwall mining panels in the North Water and Joes Mill areas.



Figure 2 Tractor-mounted drilling rig proposed for use in the Pines 105,
Pines 310/311, and Joes Mil l  Pond areas.
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